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[Abstract] To scientifically assess the resource—environment carrying capacity and sustainable development level of
grassland areas, this paper takes Xilingol League as the study area and constructs a three—dimensional evaluation index
system of resources, environment and socio—economy.Based on panel data from 2000 to 2023, a combined model of
Random Forest (RF) and BP neural network is established by integrating the coefficient of variation method and the
comprehensive index method.Four scenarios, namely inertial development, economic priority, ecological priority and
coordinated development, are set to simulate the evolution trend of resource—environment carrying capacity from
2024 to 2050.The results show that:(1) The comprehensive carrying capacity of the study area fluctuated and
increased from 2000 to 2023;(2) The RF—BP combined model has high fitting accuracy and outstanding nonlinear
simulation capability, superior to single models;(3) Among the four scenarios, coordinated development performs best,
achieving synergistic growth of economy, ecology and society, which best meets the development needs of grassland
areas. The results can provide decision support for formulating regional sustainable development strategies.
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